 Department of Geology
rinceton University
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To: OFffice of Space Sciences N 65_ 852
< i LI 4] ~ 2
National percnaubics and 3Space Admimnisitration A g g

Att'ne Dr. T.L.K. Smull
Direector, Grants and Hesearch Contracis
Sublect: Progress Report on Grant NSCG.556
Application of %the Law of S0lld Crsep o Convective

Motions in the Earth’s Mantle, the Moon, and Planets

Subject grant has served to pay the salarlea of two poste
doctoral Research Assgociates both of whom have by now produced
significant contributions.

It was decided in the beginuing to approach the actual
non-linear creep law at first by twe linear ilaws, namelys

{(A) Elastic deformabtion. This was treated by Dr. Bernard

Durney who wrote twe reports:
V//(lE Deformaticn of a Purely Elastic Earth Fodsl under
Various Tectonic Losdgesss-c-oApril 1, 1964
V/{z) Equilibrium Configurstions between Density and
Topographic Surface Irregularities in 8 purely
Hlaztic Farth ModelssessocsssolCtober 1, 1964

Dr. Durney left us at the completion ¢f the sscond report
to accept a positicn at the Natlonal Center for Atmospherice
Heseareh in Boulder.

Dr. Duraey has since iuformed wme that Report #1 has besen
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{(B) Viscous deformation (Newtonian viscosity). Dr. Jasom
Morgan, a graduate of our Physics Department has been
with us since the winter of 1963/64. He was origine-
ally supported by a NSF grant supervised by the under-
signed but was switched to the subject NASA grant
early this year. He has just finished a report of
which copies have been sent to you under separate
cover. It is being sent for publication to the Jour=
nal of Geophysical Besearch sfter belng broken down
intoc two separate papers covering Theory and Applica
ations respectively.

The title of the Report is: A Viscous :odel of
the Earth compared to Gravity Anomalies and Selsmic
Refraction Profiles of Oceanic Trenches and Ridges.
April 30, 1965.

Dr. Morgan has accomplished this work with a minimum of
supervision. It expresses the contour variations and gravity
anomalies observed at the surface of the earth, or the moon
say, as function of the wviscous downdraft produced by material
being somewhat heavier underneath. It relates the forces en-
gendered by the heavier material in a guantitative manner to
he observed surface ancmalies., The theory is then checked
against data from oceanic trenches.

I believe that this is an extraordinarily valuable plece
of work, contalning analysis of unusual quallity and penetrating

applications. I% will certuinly be applied and discussed
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extensively by geophysiclists. UWe gre proud to be asgoclabed

with thig work.

~7 3 2 At f;
N MU [, CC0 G
Walter !. Elgasser

Principal Investigabor




